Thyroglobulin degradation by thyroidal proteases: action of thiol endopeptidases in vitro.
We have obtained evidence of thiol endopeptidases in the thyroid which are active in thyroglobulin degradation in vitro. Four pepstatin-insensitive endopeptidase fractions were distinguished in extracts of rabbit thyroids by gel filtration on Bio-Gel A-0.5m. An enzyme from one fraction was obtained in highly purified form and was found to be identical to cathepsin B described in other tissues. Endopeptidases in the three remaining fractions were designated as cathepsins 180K, 110K, and 45K, respectively, on the basis of their estimated molecular size. These were partially purified by either organomercurial affinity chromatography or DEAE-cellulose chromatography. They are identified as thiol endopeptidases on the basis of their sensitivity to inhibition by both leupeptin and the thiol-blocking agent iodoacetic acid and by their activation with the reducing agent glutathione. Each is distinguished from cathepsin B on the basis of molecular size and limited ability to hydrolyze benzoylarginine-2-naphthylamide. The action of the thiol endopeptidases on [125I]thyroglobulin was analyzed by polyacrylamide gel electrophoresis in sodium dodecyl sulfate or in sodium dodecyl sulfate and urea. In each instance, the initial peptide fragments were approximately 40-45K and 30K, with iodothyronine contents similar to or less than that of intact thyroglobulin. Later products of digestion than that of intact thyroglobulin. Later products of digestion included first, 20K peptides, which showed a low iodothyronine content, and finally, peptides of approximately 10K, which showed a 1.5-fold enrichment of T4 and T3 over that of intact thyroglobulin. Each of the thiol endopeptidases had a synergistic effect when incubated with cathepsin D and [125I]thyroglobulin. Among the products of such incubations were small iodopeptides, which were iodothyronine-enriched, and free T4, itself. The results show that thiol endopeptidases are present in the thyroid gland and are collectively as important as cathepsin D in the hydrolysis of thyroglobulin in vitro. The action of these enzymes must be considered along with that of cathepsin D in understanding thyroglobulin hydrolysis in vivo.